We were very interested to read the letter by Curcio and Ach in Graefe's Archives in response to our manuscript. We are pleased that our work has generated interest by expert investigators in the AMD research community.
However, the paper by Sennlaub et al. agrees with our histopathology findings, detailing the presence of monocytic cells (CCR2+) in the subretinal and sub-RPE space in human eyes with AMD.
We acknowledge the significant technical challenges in differentiating between migrated, Bsloughed^RPE cells and pigment-laden macrophages. A conclusive answer cannot be obtained solely from morphological classification but requires immunohistochemical analysis of antigens specific for RPE and monocytes/macrophages. Thus, we have now performed immunohistochemical staining of two postmortem human eyes with GA and two eyes with early choroidal neovascularization (CNV) displaying pigmented subretinal cells. We stained serial sections of the eyes using monoclonal antibodies to CD163 (clone 10D6) and cytokeratin 8 (clone CAM5.2). Cytokeratins (CK) 8 and 18 are present in human RPE cells [6, 7] but not in any immune cells including monocytes [8] .
Immunostaining employed a Ventana Discovery Ultra automated staining system (Tucson, AZ) and the Discovery Red Kit for detection, as immunofluorescent co-localization of CAM5.2 and CD163 would be confounded by the strong autofluorescence displayed by RPE cells. Normal human RPE was CK8+ and CD163-, as expected (Figs. 1a and b) . Towards the edge of areas of GA or CNV, there was usually abrupt loss of CK8 within RPE cells, with occasional plump CD163+ cells interspersed among RPE cells (Figs. 1c and d) . Pigmented cells insinuated between the RPE and Bruch's membrane were CK8-but CD163+ both at the periphery (Figs. 1e and f) and center (Figs. 1g and h ) of GA and CNV. While occasional cells beneath the neurosensory retina were CK8+ (Fig. 1g ), most were CD163+ (Fig. 1h) . Our new results support the proposition that subretinal pigmented cells are macrophages that have engulfed melanin granules. However, since we have now shown for the first time that many RPE cells in GA and CNV are CK8-, additional studies are needed to identify RPE markers that are not lost in AMD and that can be employed for two-color co-localization.
We fully agree with Curcio and Ach that additional work to define the pigmented cells is essential to answer this question of central importance for AMD pathobiology and treatment development. This is critical since both monocytes [9] and RPE [10] may derive from human stem cells recruited to the eye during injury. Fig. 1 Normal RPE in the eyes with GA or CNV were CK8+ (a) and CD163-(b). At the periphery of the GA and CNV, there was usually abrupt loss of CK8 expression (c) with a few rounded CD163+ cells on the inner surface of Bruch's membrane (d). Sloughed RPE cells beneath artifactually detached neurosensory retina were CK8+ (c), but the majority of the cells beneath the neurosensory retina were CD163+ (d). At the peripheral edge of GA in an area where the overlying RPE had retained CK8 expression, pigmented cells insinuated between the RPE and Bruch's membrane (arrowhead) were CK8-(e) and CD163+ (f). The pigmented cells at the arrowheads are shown at higher magnification in the insets. In the center of GA and CNV, cells morphologically resembling RPE cells were CK8-(g), while plumper cells resembling macrophages (arrowhead) and microglioid cells were CD163+ (h). A plump cell containing pigment and resembling a macrophage is shown at higher magnification in the insets. All photomicrographs are at the same magnification (bar = 100 μm) as are the insets (bar = 25 μm)
